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(54) UQUID-CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a high-quality picture according to a display 
picture. 

SOLUTION: A liquid-crystal display device is provided which comprises a signal line 
driving circuit for driving a signal line so that the signal line is supplied with Ith-m-th 
(m is an integer of 2 or larger) signal. Here, the signal line is supplied with 2th-m-th 
signal n-times (n is an integer of 2 or larger) during the period between writing of the 
1th signal and writing of the 1th signal again into the same pixel, and after the 1th 
signal is written into the pixel, 2th-m-th signal, k-th (integer of 1-n). which is supplied 
to the signal line is selected and written. 
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m^) cosa^^ifv^. iitc»:<^ 1/4(0^^ (^3-9- 
^ -ju K ) i,z±ii^-^a)mm^^cr)^wJzcomm 

tcBlcOfi-t«0»a^S:tfv\ S0<^1/'4<7)WS (^ 

4-9-^:7 ^ K ) ^z±m-':^(r>mm^^(o^m±(o 

®«^^^2^0^i#^0»a^^^fat§fiKi:^^TV^-&. 
LT. ^10^i-f■^0»a;^^ra{i^^'•yi?7■Y h^OFF 

t Lxm^t:ffh'r. mm±^h LKummr^co 

Nt-r-s 01 2 ( i ) mm) . mi 2^3^3v^T{4, 1 
y u—j^mmco^x-m 2i3Xr/m4-^yy -f -/i^ k-tvn' 

[0036] iL/i. <y hm^-r^J:hly:mm 

<mmi>zis\i^xi±mm7jkizi-hm^co:s:'-( 5.yi?^ii. ^< 

[ 0 0 3 7 ] H 1 3 {43|s:|lifi<:0?^ffiOlBI6:6-^Jc J: o X 

m^^ti^m^m&i<r>-^t:^Lxm. mis 

(a), (b). (c). (d) {i. mi 2tc^-nii 

TV^^. H 1 3i3-^h^i3^hX o l;i|plfiffl<?5B®3&«— JSL 

^S6c^Jg^lcfcV^T{42 5%7'j.-f-'f i:=5:oT*30. 
^v^Ki# ^m^-th^i^iiz^^x-hh , 
[ 0 0 3 8 ] 0 1 4 \t-^ifmM<mm.'mmhmizi.'>x 
m\m%-k9^h^(rmmx'hh, i<^^. 1 

y 1 7bmm4 co-^yy -f -;^ H t^rJi-SiJ^ 

tl. ^l<?D-9-:/7-f-;l'h'T-l'-Gall/2#iC7)^IS 

_h£7)®stc^ 1 c7)ft-§-2:#a^^, m 2 <r>-try -f H 

<^*ITii:i'rfc:Gall/2 -1- 1 — Gal l*g<7)^iEiaJb<?5® 
^tc^2<7)ft-^$r»5i<^. m3<7)Hf7'7-f-;UKT'Gal 
1/2 -hi ~Gall#SO^^±<7)®S(C^ 1 

||4co^fy7^-;l'H<0*^Tl£lifl:i~Gall/ 
2#B<7)^aElS±0®^fc^2<^«-^S:SJitr J: 3 t:1f 
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[00 3 9] 01 5ii.±Mmwrfjmiz^'oxm^^ti:s> 
m:^mm<7)—m^^Lxii 0.1115(a), (b). 
(c), (d) mi4i,z7jk-rmijbmm4^y'y -( 

mcrmw^'tihfzih^ h'ft^-fta:m^.^fLX\-^h (n 

1 5 ( b ) . LA»L. »#**3iV^:^c*^^«)a7&i/]N 
aS:fflv>^fc5 0%xj.— r^fcUr. lWJg$-i^< -T-l. 
[ 0 0 4 0 1 dOi p (Cfi-f-^iEllligSSS OT'(7)Hfilc7) 

<riWk<mmfrmmmzi~, \,^xt>. m^mmiz-^hM: 

-f it^mmz^t ^^tti^X'^^bti^iz^ 

m7mm<^m^mx'i!b ^ -c. m 3 (Dmmcoj^mco^ 

i: A<^^jKlg:'3 0 y h 7X h#siM ) ima 0 %iz 
T3&*5 . f^tf L z tni^mm<mMmtzi>{m'r?>f;i 

lzntxm^^im!fc-t?>m^l,z. M/^'t<^j:hJ:olz 

^X'^ ^mmz^-:>x\>^i> . ^zx'misiz^-tJuo 

]y^mmm^^sf 9 0 s: . 0 1 izm^F^ 
^mm.nzmci>zmx.fm^b^^x\>^?,. ^ciTti* 

1 O^iHtBL. ^Scom^t LXm^a=ti^^-)\^6 
[ 0 0 4 2 ] Bira L;^w J; 3 tcifO'f SPl^SS?-r^*>(i 

(0ij;ttf7;r hT^'r^'^tm^ms^msi:my>^xm 
[0043] zc^mm<7)mmc^m}ijmiizii\,^x t , ^ 



^htbhlz. r^yi!}i^th<7)i:m±-thZbii^Xt 

[0044] {Wi5(nm^crmm) ^^m(r>f^5cr>mi 
<mmz-:>\^xmmth. z<7)mmmmt. 
^m.<^wmiiWiXh^x . ^mm(om7n-n^'^mmt^ 

{j(T>X'hh. ■feSr^3S-r-g.7t*^c7)#feRGB (R=#, 
G =li. B = W ) <Ol^ilSfc**-€-il^'il 6 4 PgH ( 6 1' >x 

icotfraii^^-rsi^ca^tcti 1 y\y-J^m^MzW^ 

n^-^<^o¥Kc^m-nk<^hixx\^h. *iiife<7) 

KSlcfev^TM® 71^ A U-h 

wm-ifi^^^fiimm.^ ^<^hzb ifix% ^ tfi. wm\,z 
ii^^x\,mmLi. 0 %>m^^%%^x.h oyuy^-^u 
-h<7>:fjt:^<-r?>:fji3mm&mzb -^xmm^hh. 
^zx':^m<mmt,zi5\^x\i. 01 7t;^-r<tdic:. 

m3tmX'\t^ 1 - 1 1? 2 iDfi-f - i: t 6 4 PgiSP'^ 
)i'<om^^X:hLX 1 2 8Pgp^^2r=fT>'\ iJH-C'ti^ 
1 (Tym^b H 2 om-t i: 1 1= 6 4 ^^^^(TM^X'h 

hifi. mmrnmico-tfLtzmwi^mm^^ zbx\ 6 4 

^iiU'<.;Pc7)V\^ U 7 -y i^A ( 1 2 0 H z ) 

3. -r^j:i>-h\yv—jx^2^<7i^ry^—)V\^mWLX' 
m^Lx. ^i^yy ^-)v\^i.z\t^i<7)m^bLxm. 

B«Sr, m2i0-9-y7>f-;WKtc{4m2c0fi-^i:LTS! 

S{cft-^M»j[H]S&*^4^ST-lS 
^»S.<^^ig=5r^(i:, »ih®mi: LT 2 5 S^mWrs 
^ . »® i: LT {4 1 7 ^- A ^ 4 o<7)-!f7^7 -f H tc 

^fjL. ^ 1 -f -)v Y\.z\im 1 trim 

m5:«^KL, ^2. m3. SI4-';-r7'f-;^h'ti{4{4ffl 
<0M=5:-&tf ^filSr-eix-e'ix^-f-.l. 240Hzi;7^ 

3 m 1 ^-fy A -)v Ktctiig 1 cnm^b \^xmmm. 

^3^?-y7'f-;^H^:{4m2^0fi-^^:LTa^^ 
?r, ^2RX/m4Vy'y ^'-Jl^¥iziim3(^m^bLX 
mm^trm^^ZblzX-yX. 1 2 0Hz U^U-yi^ 

[004 5] CICIT' A:t»fi-^^»'6 0Hz>;7^-yi^jL 

^tf*co®«ffifB^gil=£tIL. ^^trnmiz-^^^xi^yu- 

«B«Hf^fcS#^i. I.:fir^ (^mw- 1 1-89327 
^^fg#ai) ^i*iif:^r^ (#^¥7 - 1 o 7 4 6 

*^ H 1 9 t^-r J: o izm^mmnjix/pmmmbmm 
■5. ^^tifzm^:tf^i^^m7iki3^im^m^b^ 
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[0046] z(om5<omm<mmizis\^x t . i^mn 

[ 0 0 4 7 ] ^i3. ±IBS 1 7b^5<7)mikemmizt5 

ti. ^mmi>z}5ifhz<7)$^ijbmmin<7)m^<7)m:mm 
[0048] mm^'m i cm^m^L^i)^ (>mm^ i com 

-r-SJ^-^S-^Z-S. mtfm = 3. n = 4i:-r-5i:. fi 

<7)ft-t ( mmm^ ) immm^zmjLt ti ^m^x-h 6 tz 



[0049] Sn=Pxv+4X2 (2) 

:i<7)^m2<7)m^(ox:fjm^tmscom^<^x:fjmm. 

[0050] Sn = Pxv + n2 + n3 (3) 

mmiz!Btx^t^:ibi3^x^. miom^^x-^^cT) 
«-tigt€rk2. k3 mL^\i^^'m2<7)m^. m3(7)m 
■^^mmt^) t-r^t. ^mm(,ztsifhmi<7)m^cr> 
m^mmTi. ii2<oft-f-<^^S8iaT2. Rx^mscom 
^comM^T3imr<7i^ ( 4 7 ) x-m^ti 
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T3 =TtotaiX ( (Sn-ks) /Sn) (7) 



±s£.<^mizi5\^x\±m2<^'^iz3\^m^m3(r>m-^t: 

mj2:ts^ijmiz-o\^ximLx\^?> . 
[00 52] iT^vT. mmzi^xm^:f3m^m^i^-\t^ 

^ui. m2<om^b Lxmm^^t:x:)3-r^> 

t-tiZk i>X'^ ^ . M^^atc J: -^xmt^&i)^ 

Sn = Pxv + Pxv = 2Pxv (8) 



m^my^^ti^. ^mmizis^^xmmm^tmm^^ 

mAn-^xm^^ifixii^i^^^K -r^h-hf^KTm^ 
^mmm^. f^2(om-^^mm7ikm^bt. ^mm<om 
i<Dm^mizm2<7)m^t:xti-t^c:txmmt^. h 
hmm\>z--:>\.\x?)-x?)-^ tmi <om^^x:fjm. r 

totai/2f*0^2iOii-f-^mt^ifctc=5r-&. tTtri 

CO^-^COSn, K2. Tiii^tL^tl^ (8) ( 1 

0) xm^ti^, 

[0053] 



k2 = Pxv (9) 

Ti = TtotaiX (kz/Sn) =Ttotai/2 (10) 



T®®^«ii7)5®«S:_h(fS^^i6l:^2c7)fi-f-t LXmM 

[00 54] t^i. n±mtmmx^m.tvyU'y>' 

stxn 2 com^ ti>i,z8h'-/h <7)mmm'^. Ti = t 

totai/'2i:L. lyU-MzM^Xli9h''y hcOFR 

cm^-ifrmiz^-yxti*). iftatc^jv^TJinioft-^^ 

8t'-y b(7)®^fi-t^ ^2<0fi-f-i:lia^. Ti=T 

total/2 fcL. 5 0%-Ti— f->f <?>^:^r?ii:-rsc: 

i:*>^tgT-$>0, i^c. ^lOft-f-tl?2c0fi-f-S:B#^ 
[00 5 5] 

l^m<0^^] l^MM^tcXviz^^a^i^zXtiii. mm 



7^ IfcS^x i tziim'±mX'li F R C frffl V 

mil ^^m(r>m i <7)ii]ifec^)s<o?RB^^^a£7)« 
[02 ] :$:^m<7)m 1 <mm<^mmcom^Bm^m<^T 
[113 ] R3$^tt?K^«offii6i^sK-rs. 

[ii5 ] ^ 1 (Dmm(omm^zi)-i)-i,m^mmm^(7)m 
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